Thalamic short-term plasticity in the auditory system: associative returning of receptive fields in the ventral medial geniculate body.
The effects of classical conditioning on frequency receptive fields (RFs) in the ventral, tonotopic part of the guinea pig (Cavia porcellus) medial geniculate ventral body (MGv) during cardiac conditioning to a single tone frequency were studied. Associative frequency-specific plasticity, in which the RF was returned to the frequency of the conditioned stimulus (CS), developed if the CS frequency was within 0.125 octave of the pretraining best frequency. Otherwise, a general increase across the RF developed. Sensitization training also produced general increased responses. The frequency-specific plasticity was short-term and observed only immediately after training, whereas the general effects were maintained. These results suggest that frequency-specific RF plasticity in the MGv may be a substrate of short-term mnemonic processes that could participate in long-term storage of information and modification of the representation of the CS at the auditory cortex.